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BARBERRY  ERADICATION  IN  1951 
and 

Summarized  Results  Covering  the  Period  1918-1931. 

By  F.  C.  Meier,  Principal  Pathologist,  in  Charge 

and 

V/.  L.  Popham,  Senior  Pathologist, 

Division  of  Barberry  Eradication. 


INTRODUCTION 


In  liie  thirteen  years  during  which  the  barberry  eradi- 
cation campaign  has  been  in  progress,  approximately  eighteen  and 
one-half  million  rust  susceptible  bushes  have  been  destroyed  in 
the  thirteen  North -Central  and  Western  grain-growing  States  com- 
prising the  area.  That  the  eradication  of  these  bushes  has  re- 
sulted in  a decided  decrease  in  rust  losses  is  indicated  by  the 
fact  that  during  the  five-year  period,  1916-1920,  the  average 
annual  loss  from  stem  rust  was  estimated  at  57,000,000  bushels, 
while  for  the  five-year  period,  1926-1930,  it  was  less  than 
10,000,000  bushels  annually. 

The  eradication  of  the  remaining  barberry  bushes 
should  further  reduce  the  severity,  if  not  eliminate  destructive 
epidemics  of  stem  rust  in  the  upper  Mississippi  River  Valley. 
Furthermore,  it  will  retard  hybridization  of  physiologic  forms 
of  stem  rust  which  takes  place  on  the  barberry  leaves  resulting 
in  now  forms  of  the  fungus  capable  of  attacking  varieties  of 
small  grain  that  have  previously  proven  resistant.  As  a result 
of  past  work,  the  remaining  common  barberry  bushes  arc  few  and 
scattered  in  some  States,  while  in  others,  such  as  Iowa,  Wis- 
consin, Ohio,  Illinois,  and  Michigan,  there  arc  many  localities 
in  which  thousands  remain. 

The  losses  that  continue  to  occur  can  bo  attributed 
to  two  causes:  (1)  The  spread  of  rust  from  remaining  barberry 
bushes,  and  (2)  The  development  of  rust  in  certain  years  as  a 
result  of  spores  carried  by  the  wind  from  the  Southern  States 
where  the  red  or  repeating  stago  of  the  disease  lives  over  the 
winter.  Epidemiology  studios  made  since  the  beginning  of  the 
barberry  eradication  campaign  in  1918  have  shown  that  in  the 
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Northern  States  the  early  development  of  stem  rust  and  the 
most  damaging  epidemics  of  the  disease  arc  associated  rath 
the  remaining  common  barberry  bushes.  Hot, aver , during  cer- 
tain seasons  when  on  abundance  of  rust  is  present  in  the 
South  and  wind,  moisture  and  temperature  conditions  favor 
tho  northward  movement  of  spores,  stem  rust  may  develop  in 
the  spring-wheat  area  as  the  result  of  wind-blown  inoculum. 
Rust  from  this  source  usually  appears  later  in  the  growing 
season  and  is  characterized  by  a scattered  distribution  over 
extensive  areas.  Unless  crops  are  abnormally  slow  maturing, 
serious  rust  damage  ordinarily  does  net  occur. 

. The  Division  of  Barberry  Eradication  is  concen- 
trating on  attempts  (l)  to  reduce  the  expense  of  finding 
the  remaining  barberries  in  those  areas  in  which  they  are 
somewhat  scattered,  and  (2)  to  reduce  the  cost  of  eradica- 
tion in  areas  in  which  the  bushes  are  numerous,  particularly 
where  they  have  escaped  from  cultivation.  Progress  is  being 
made  ir.  developing  tho  initiative  of  property  owners  and 
children  with  the  result  that  more  individuals  co.ch  year  be- 
come interested  in  stem  rust  control,  learn  to  recognize  the 
common  barberry,  and  realize  the  necessity  for  eradicating  it. 

The  common  or  European  barberry,  although  not 
native  to  the  United  States,  was  widely  distributed  ever  the 
country  for  ornamental  and  hedge  purposes.  From  the  original 
plantings  it  has  spread  rapidly  a.s  tho  result  of  birds  and 
other  agencies  scattering  seed  to  timber  lands,  stream  banks, 
fence  rows  and  other  uncultivated  lands.  Until  some  con- 
crete evidence  could  be  'produced  that  the  elimination  of  this 
more  or  less  decorative  shrub  would  have  a limiting  effect 
upon  the  dcstruc tiveness  of  stem  rust,  support  of  individual 
property  oarers  in  many  parts  of  tho  area  was  noticeably 
lacking.  Tho  result  of  concentrated  eradication  efforts  in 
same  of  the  more  important  grain  areas  has  provided  a thorough 
test  for  recommended  control  measures  and  proven  tho  practi- 
cability of  the  work.  This  is  shorn  by  the  experiences  of  many 
individual  farmers  who  have  had  little,  if  any  difficulty  with 
rust  since  barberry  bushes  in  the  vicinity  of  their  farms  have 
been  eradicated  and  by  the  decided  reduction  in  stem  rust 
losses  that  has  cone  about  in  the  spring-wheat  area  during 
the  past  ten  years. 
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. THE  Iff^ZELOPMENT  OF--THE  BARBERRY  ERADICATION  PROGRAM 


The  interest  of  proporty  owners  in  the  prevention 
of  stem  rust  has  been  increasing  rapidly  since  the  elimina- 
tion of  millions  of  rust-spreading  bushes  during  the  early 
years  of  the  campaign  and  the  establishment  of  the  practi- 
cability of  barberry  eradication  as  a control  measure . In 
States  v/hero  the  remaining  common  barberry  bushes  are  few, 
the  form- to -farm  survey  method  of  conducting  the  program  is 
being  replaced  rith  increased  efforts  along  informational 
lines  and  detailed  seasonal  study  of  rust  conditions.  The 
object  is  to  make  available  to  the  public  information  which 
will  enable  individuals  to  actively  participate  in  ridding 
their  ovm  communities  of  rust-spreading  bushes  and  through 
study  of  the  rust  situation  each  year  to  accumulate  informa- 
tion regarding  localities  where  the  prevalence  end  tie  severity 
of  the  disease  indicates  the  probable  locations  of  inoculum 
con tors. 


In  an  attempt  toward  further  increasing  the  effective- 
ness of  the  field  program  during  1931,  efforts  of  locally 
employed  eradication  forces  were  concentrated  in  areas  where 
barberry  bushos  are  numerous  and  so  situated  as  to  bo  a con- 
tinued menace  to  small  grain  gror/ers.  A proportionally 
larger  number  of  local  people  wore  employed  for  eradication 
work  in  localities  where  bushes  were  numerous.  The  field 
season  was  extended  in  order  to  obtain  a longer  period  of 
service  for  fewer  temporary  agents  selected  for  their  ability 
to  organize  eradication  crews  and  devolop  the  informational 
phase  of  the  campaign.  Further  attention  was  given  to  im- 
proving the  Quarantine  regulations  and  making  more  effective 
contacts  with  nurserymen  to  obtain  their  cooperation  in  pre- 
venting the  introduction  of  susceptible  barberry  bushes  into 
the  principal  small  grain-producing  States.  The  strictest 
economy  was  followed  in  the  administration  of  travel  and 
other  operating  expenses. 
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THE  ADMINISTRATION  OF  BARBERRY  ERADICATION  DURING  1931. 


Organization . The  barberry  eradication  campaign  was 
organized  in  1918  under  the  direction  of  the  Bureau  of  Plant 
Industry,  United  States  Department  of  Agriculture , with  the 
agreement  that  the  program  was  to  be  developed  jointly  with 
the  following  thirteen  States:  Colorado,  Illinois,  Indiana, 
Iowa,  Michigan,  Minnesota,  Montana,  Nebraska,  North  Dakota, 
Ohio,  South  Dakota,  Wisconsin  and  Wyoming.  During  the  early 
years  of  the  campaign  an  agent  of  the  Department  of  Agricul- 
ture was  retained  in  each  of  the  States  to  supervise  and  con- 
duct informational  activities,  survey  and  eradication,  and  a 
limited  amount  of  research.  As  the  campaign  progressed  and 
barberry  bushes  became  less  numerous  in  some  of  the  Western 
States,  throe  District  offices  were  created  at  Fort  Collins, 
Colorado;  Brookings,  South  Dakota;  and  Fargo,  North  Dakota, 
to  continue  the  work  in  the  Western  States,  including,  in 
addition  to  those  named  above,  Nebraska,  Wyoming  and  Montana. 
Leaders  in  charge  of  the  ten  field  offices  conducted  their 
work  in  cooperation  with  State  Colleges  and  State  Departments 
of  Agriculture. 

Cooperation.  Organizations  cooperating  with  the 
Division  of  Barberry  Eradication,  Bureau  of  Plant  Industry, 
United  States  Department  of  Agriculture,  in  conducting  the 
barberry  eradication  campaign  are  Styite  Colleges  of  Agri- 
culture, State  Departments  of  Agriculture  and  many  indepen- 
dent agricultural  and  business  organizations  within  the 
thirteen  States.  The  Conference  fir  the  Prevention  of  Grain 
Rust,  Minneapolis,  Minnesota,  an  organization  of  agricultural 
and  business  leaders  in  the  eradication  area,  has,  from  the 
beginning,  token  an  active  interest  in  the  cnrnpa ign  and  each 
year  furnished  liberal  financial  support  in  developing  the 
informational  side  of  the  program.  The  Farm  Bureau  and  Groi  go 
also  have  o.ctivcly  supported  the  work.  In  the  center  of  the 
hard  red  spring-wheat  area  the  North  Dakota.  Retail  Merchants 
Association  and  Greater  North  Dakota  Association  have  actively 
participated  in  the  program. 

Finance . Barberry  eradication  is  financed  largely 
through  Federal  appropriation.  Many  cf  the  States  have  made 
direct  cash  appropriations  and  all  have  given  indirect  fin- 
ancial aid  in  service  and  equipment.  The  Federal  money  avail- 
able for  expenditure  during  the  fiscal  year  ending  June, 1932, 
was  approximately  $300,000.  The  total  direct  and  indirect  aid 
furnished  by  States  for  the  same  period  was  $87,540. 
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THE  PROGRESS  YAPS  BT  BARBERRY  ERADICATION  DURING  1951. 


The  activities  of  the  barberry  eradication  campaign 
may  be  classified  under  three  headings:  Survey  and  eradi- 

cation, Informational  Activities,  end  Investigations.  A 
brief  report  of  the  results  in  each  of  these  fields  of 
activity  follows: 

SURVEY  AID  ERADICATION . Territory  in  which  eradica- 
tion efforts  wore  concentrated  during  the  past  year  was 
selected  after  careful  consideration  had  been  given  to  the 
requests  for  assistance  in  stem  rust  control  received  from 
county  agents  and  individual  grain  growers.  Rust  data  ac- 
cumulated during  past  years  were  reviewed  in  an  attempt  to 
determine  localized  areas  in  which  damaging  epidemics  of 
stem  rust  recurred  at  frequent  intervals.  The  final  selec- 
tion of  counties  or  ports  of  counties  to  be  given  attention 
was  made  by  the  resident  lea.dor  in  charge  after  discussing 
needs  end  opportunities  rath  State  cooperators  and  Washing- 
ton officials.  The  final  plan  for  procedure  was  approved 
by  the  Principal  Pathologist  in  Charge  of  the  Division. 

Although  tinny  barberry  bushes  remain  scattered 
throughout  the  thirteen  States,  by  concentrating  efforts  of 
eradication  during  past  years  in  localities  where  bushes 
wore  more  likely  to  produce  destructive  epidemics  of  rust, 
it  has  boon  possible  to  greatly  decrease  losses  from  this 
source  . 


During  1931  common  barberries  wore  found  on  1,717 
properties.  Moro  than  171,000  hushes  were  destroyed.  Tho 
total  number  of  bushes  located  and  destroyed  during  tho 
past  year  is  much  loss  than  in  some  previous  years.  One  of 
the  principal  reasons  for  this  difference  is  that  within  the 
western  part  of  the  barberry  eradication  area  tho  campaign 
has  progressed  to  the  point  where  romaL  ning  bushes  aro  much 
less  numerous  than  they  were  a fow  years  ago.  It  is  important, 
however,  that  all  caramon  barberries  ho  destroyed  to  insure 
future  protection  from  rust  and  to  prevent  tho  remaining 
bushes  from  rcsooding  extensive  areas. 
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Applying  crushed  rock  salt  to  the  crown  of  bar- 
berry bushes  continues  to  be  the  most  popular,  economical 
and  efficient  method  of  eradication.  Bushes  properly 
treated  with  salt  will  never  sprout;  consequently,  digg.ng 
or  grubbing  is  resorted  to  only  when  the  application  of 
crushed  rock  salt  would  prove  injurious  to  other  shrubbery 
or  trees.  During  the  season  approximately  195  tons  of 
salt  wore  used. 

INFORMATIONAL  ACTIVITIES . A costly  part  of  tho  bar- 
berry eradication  campaign  is  to  locate  bushes  that  have 
developed  from  seeds  scattered  by  birds.  If  the  desired 
progress  is  to  be  made  it  is  necessary  for  grain  growers  and 
those  residing  in  grain-producing  areas  to  become  more 
generally  informed  regarding  tho  common  barberry  and  its 
specific  relation  to  tho  dissemination  of  stem  rust.  During 
the  past  year  considerable  revision  was  made  in  plans  for 
continuing  tho  barberry  eradication  program.  A substantial 
reduction  in  tho  amount  of  Fodcral  funds  available  made 
decided  curtailment  in  field  activity  necessary.  In  keeping 
with  the  policy  to  encourage  individual  property  owners  to 
assume  more  of  the  respohsibility  for  clearing  their  own 
farms  and  communities  of  barberry  bushes,  purely  service 
work  was  retarded  in  order  that  more  time  and  attention 
could  bo  givon  to  the  inf  or  national  side  of  the  program. 
Although  the  more  intensive  type  of  informational  work  is 
being  met  with  a public  response  beyond  expectations,  the 
continuance  of  h certain  amount  of  service  work  must  remain 
on  important  port  of  tho  program  in  order  to  insure  the 
eradication  of  barberry  bushes  growing  on  public  lands,  in 
cities  and  towns,  and  in  non-agri cultural  communities, as 
well  as  in  tho  vicinity  of  grain  fields. 

Interest  of  Property  Owners  Increasing.  Tho  fact 
that  property  o mors  are  ready  to  take  on  active  part  in 
stem  rust  control  has  been  clearly  demonstrated  time  and 
again  in  tho  experience  of  field  agents.  It  is  nppnrcnt , 
however,  that  satisfactory  completion  of  the  work  will  re- 
quire that  tho  Department  of  Agriculture  and  coopero.ting 
agencies  provide  local  leadership  to  insure  a thorough 
search  for  the  bushes  and  to  supervise  eradication.  In 
many  lccolitics  where  barberry  bushes  arc  found  numerous 
a careful  survey  by  agonts  of  tho  Department  undoubtedly 
will  prove  noccssory. 
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The  practical  development  of  the  informational 
phase  of  the  barberry  eradication  campaign  requires  a well- 
organized  extension  program,  local  contact  and  leadership, 
and  the  judicious  distribution  of  printed  information  setting 
forth  in  popular  form  the  cause,  effect,  and  recommended 
means  of  controlling  stem  rust. 

Individual  Project  Reports.  Detailed  reports  cover- 
ing individual  projects  in  each  of  the  thirteen  States  are 
on  file  in  the  Division  of  Barberry  Eradication,  Tho  general 
informational  program  includes  demonstrations  at  fairs  and 
other  public  gatherings,  joint  meetings  with  county  agents 
and  other  agricultural  workers , assistance  with  instruction 
in  general  science  and  agricultural  classes  in  rural  and 
city  schools  and  numerous  projects  with  juvenile  organiza- 
tions such  as  Future  Farmers  of  America  and  4-H  Clubs. 

Printed  information  and  illustrative  laboratory 
materials  pertaining  to  the  control  of  stem  rust  and  other 
diseases  of  economic  crops  have  boon  used,  during  the  past 
two  years,  in  general  science  and  agricultural  classes  in 
public  schools  of  the  spring  wheat-growing  States  attended 
by  more  than  100,000  pupils.  Some  indication  of  tho  re- 
sulting value  to  the  campaign  is  suggested  in  the  fact  that 
more  than  400  pupils  have  reported  the  location  of  barberry 
bushes.  As  a direct  result  of  these  reports  more  than 
7,000  bushes  have  been  destroyed. 

In  Sioux  Falls,  South  Dakota,  the  high  school 
biology  instructor  is  making  extensive  use  of  materials 
pertaining  to  the  control  of  stem  rust  in  his  science 
clr.ssos.  As  a follow-up  to  classroom  instruction  he  is 
directing  his  students  in  a shrubbery  survey  of  tho  ci  ty 
and  has  offered  the  assistance  of  the  school  in  recording 
the  location  of  remaining  barberry  bushes.  His  method  of 
developing  a practical  objective  for  his  classroom  work 
is  being  adopted  in  many  other  South  Dakota  schools.  Tho 
voluntary  service  to  be  received  from  those  groups  will 
materially  hasten  the  completion  of  the  program  in  that 
State . 
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Another  outstanding  example  of  group  cooperation  is 
recorded  in  the  cooperative  project  being  conducted  with  weed 
inspectors  in  approximately  twenty  counties  in  Minnesota.  In 
southwestern  Minnesota,  farmers  have  organized,  with  the  help 
of  county  agents,  in  an  attempt  to  more  effectively  combat 
woods.  Under  the  plan  one  man  on  each  section  of  ground  is 
designated  as  local  weed  inspector.  These  people  moke  regu- 
lar inspections  of  the  farms  in  their  communities  to  see  that 
weeds  are  not  allowed  to  produce  seed.  The  same  consideration 
is  being  given  to  the  eradication  of  common  barberry  as  to 
other  noxious  woods  in  these  counties. 

The  identification  of  the  common  barberry  is  being 
emphasized  in  the  informational  work.  As  more  people  learn 
to  recognize  it,  additional  responsibility  will  be  removed 
from  the  Federal  and  State  a,gcncies  in  connection  with  eradi- 
cation activities. 

Preparation  of  Materials.  In  the  preparation  of 
illustrated  materials  and  printed  matter  to  be  used  in  con- 
nection with  the  informational  work,  an  attempt  is  being 
made  to  fit  the  materials  to  the  particular  program  being 
developed.  During  the  past  year  the  Conference  for  the 
Prevention  of  Grain  Rust  in  Minneapolis  has  made  possible 
the  preparation  of  a set  of  lecture  charts  depicting  the 
life  history  of  the  black  stem  rust,  and,  accepted  methods 
for  controlling  the  disease.  These  charts  one  being  used 
extensively  by  agents  when  talking  before  groups  of  adults 
or  children. 

Miscellaneous  Publication  $131  shows  in  colors 
the  characteristics  of  the  common  barberry  bush,  the  de- 
velopment of  stem  rust  from  early  spring  until  late  fall 
and  the  effect  stem  rust  has  upon  the  wheat  crop.  The 
publication  includes  a brief  summary  of  the  principal 
facts  concerning  barberry  eradication  and  provides  an 
economical  piece  of  literature  for  distribution  to  those 
interested  in  small  grain  production. 

A lesson  plan  and  materials  suitable  for  laboratory 
instruction  have  been  made  available  for  teachers  in  rural 
and  city  schools.  As  previously  statcf.,this  material  is 
being  used  extensively  and  has  been  found  by  State  Depart- 
ment of  Education  officials  valuable  as  supplementary  infor- 
mation for  teachers  to  use  in  general  science  and  agricul- 
tural courses  . 
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In  addition  to  the  above  materials,  loaders  in  each 
of  the  States  have  made  restricted  use  of  form  letters,  brief 
progress  reports  and  magazine  and  newspaper  articles. 

ITTVSSTIGATIONS . The  development  and  spread  of  cereal 
rusts  in  the  small  grain  areas  extending  from  Moxico  through 
the  Mississippi  River  Valley  to  the  Canadian  border  is  studied 
each  year  to  further  add  to  accumulated  information  regarding 
different  soirees  of  inoculum  and  to  determine,  in  so  far  as 
possible,  the  rapidity  and  extent  of  migration  of  stem  rust 
spores.  By  determining  each  year  the  physiologic  forms  of  the 
rust  present  on  grain  stems  in  widely  separated  localities  it 
is  possible  to  obtain  some  indication  as  to  whether  primary 
infection  has  resulted  from  spores  disseminated  from  local 
barberry  bushes,  or,  spores  carried  by  the  wind  from  distant 
localities.  The  physiologic  form  study  and  other  field  ob- 
servations are  supplemented  with  data  collected  from  slides 
exposed  from  buildings  and  airplanes  at  various  points  through- 
out the  Mississippi  River  Valley.  The  number  and  kind  of  rust 
spores  caught  on  vasclincd  microscope  slides,  taking  into  con- 
sideration wind  direction  and  other  climatic  factors,  gives 
some  indication  cf  the  spore  content  of  the  air  and  probable 
extent  and  rapidity  of  the  movement  of  inoculum. 

There  are  many  forms  of  stem  rust  and  each  reacts 
differently  toward  individual  host  plants.  For  example, 
there  is  one  which  caushs  rust  on  oats  but  not  on  wheat, bar- 
ley or  rye.  Another  causes  rust  on  wheat  and  barley  and  to 
a limited  extent  on  rye  but  not  on  oats.  Still  another 
causes  rust  on  rye  and  barley  but  not  on  wheat  and  oats. 

Others  cause  rust  on  timothy  but  not  to  any  extent  on  any 
of  the  cereals.  Some  rust  blue  grass  but  do  not  attack  any 
of  the  small  grains.  These  varieties  or  forms  of  rust 
have  been  given  a number  in  order  that  one  may  be  distin- 
guished from  another.  Grain  may  bo  heavily  rusted  near  bar- 
berry bushes  one  year  and  the  grain  near  them  comparatively 
free  from  the  disease  the  next  year,  although  the  bushes 
again  may  be  badly  rusted.  The  reason  is  that  the  kind  of 
grain  near  the  barberry  bushes  may  not  be  susceptible  to  the 
form  of  rust  present. 

Physiologic  Form  Suvey.  As  a,  result  of  the  phy- 
siologic form  survey,  sixteen  different  forms  were  found  when 
552  identifications  of  rust  on  wheat  stems  were  made.  Five 
of  theso  were  widely  distributed  as  in  1929-30  and  they  rro 
listed  in  the  order  of  their  prevalence:  Forms  36,49,38,11 
and  21 . All  five  forms  were  prevalent  in  Texas  and  Forms  38 
-and  49  .were  common,  in  Moxico.  The  number  of  specimens  con- 
taining Form  49  diminished  rapidly  as  the "rust  survey  pro- 
gressed northward.  On  the  other  hand,  the  prevalence  of 
Form  36  increased. 
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More  than  300  collections  of  oat  stem  rest  were  iden- 
tified consisting  of  either  Form  2 or  5.  Form  2 was  the  most 
prevalent.  Both,  however,  occurred  in  all  States  from  which 
three  or  more  collections  were  received. 

From  aecial  collections,  seven  forms  were  isolated, two 
of  them  for  the  first  tfbe.  The  other  five  were  the  same  as 
those  identified  from  wheat  collections.  Forms  38  and  49  wore 
isolated  most  frequently  from  the  aecial  '.material  instead  of 
36  and  49  as  in  the  case  of  wheat  collections.  Since  only  a 
comparatively  few  barberry  specimens  wore  collected,  too  much 
importance  cannot  be  attached  to  these  figures. 

\ 

Epidemiology.  During  1931  a heavy  epidemic  of  stem 
rust  developed  in  most  fields  of  grain  in  central  and  north- 
ern Mexico.  Stem  rust  over-wintered  in  a small  percentage 
of  the  fields  of  whoat  in  the  central  and  northern  parts  of 
Texas  and  on  oats  in  the  southern  and  central  ports.  However, 
daring  the  season  the  disease  developed  slowly  and  the  north- 
ward migration  occurred  only  in  short  waves.  Field  observa- 
tions indicate  that  inoculum  from  the  south  arrived  in  the 
spring-wheat  aroa  a few  days  later  in  1931  than  in  the 
average  year. 


Nursery  Inspection.  As  a pert  of  the  cooperative 
work  with  nurserymen,  oxtensive  tests  are  being  conducted 
to  determine  the  relative  susceptibility  to  stem  rust  of 
many  varieties  of  barberry  developed  or  introduced  in  re- 
cent years.  A handbook,  containing  information  including 
drawings  of  the  more  commonly  grown  varieties,  has  been 
prepared  as  a reference  for  Quarantine  inspectors  and  others 
to  use  in  making  identifications.  Provision  is  made  for 
inspecting  nurseries  where  barberry  bushes  are  offered  for 
sale  in  keeping  with  the  requirements  of  Quarantine  (38  Re- 
vised) governing  distribution  of  those  bushes. 

Susceptibility  Studios.  In  193  series  consisting 
of  from  throe  to  six  plants  each,  41  species  and  varieties 
of  barberry  were  inoculated  with  stem  rust.  In  each  serios 
one  or  more  plants  of  species  or  varieties  known  to  be  sus- 
ceptible were  used  as  checks.  Telia  of  five  variotie  of  stem 
rust  provided  the  inoculum  although  the  So cal is  variety  was 
the  one  most  commonly  used.  Most  of  the  varieties  of  bar- 
berry tested  recently  have  proven  resistant  or  immune.  The 
study  of  susceptibility  of  different  varieties  is  being 
developed  as  rapidly  as  possible  in  order  to  classify  all- 
species  of  Berboris  either  as  susceptible,  resistant,  or  im- 
mune to  stem  rust. 
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Other  stem  rue  t studios  directly  related  to  the  con- 
trol program  being  conducted  in  this  Division  include  over- 
wintering of  urodini^spores  in  the  north,  development  end 
spread  of  stem  rust  in  the  vicinity  of  barberry  bushes  and 
the  occurrence  and  distribution  of  stem  rust  in  the  spring- 
wheat  area. 

Chemical  Investigations.  Research  on  chemical 
methods  of  eradication  begun  in  1930  as  a cooperative  pro- 
ject with  the  Division  of  Blister  Rust  Control  was  con- 
tinued with  a study  of  bushes  treated  at  Maumee,  Ohio,  in 
1930  and  the  establishment  of  new  test  plots  at  Pennsylvania 
Purance,  Pennsylvania.  Some  of  the  now  chemicals  have 
given  such  promising  results  that  it  is  planned  to  make  more 
extensive  trials  of  them  in  areas  of  escaped  bushes  in 
Illinois,  Wisconsin,  Colorado  and  Minnesota.  In  the  mean- 
time, the  use  of  salt,  which  has  proven  an  effective  killing 
agent,  will  bo  continued  although  it  is  heavy  to  handle  in 
large  amounts. 


FUTURE  PLANS  FOR  BARBERRY  ERADICATION 


In  outlining  the  most  effective  type  of  field  pro- 
gram for  the  1932  field  season,  taking  into  consideration 
probable  appropriations  for  continuing  the  v’ork,  a careful 
analysis  of  the  present  state  of  progress  in  barberry  eradi- 
cation has  been  made  with  regard  to  locations  whore  bushes 
arc  known  to  exist  and  communities  where  the  severity  of 
stem  rust  indicates  possible  sources  of  local  infection. 
Conditions  vary  widely  in  different  parts  of  the  area  but 
for  administrative  purposes  the  territory  included  in  the 
barberry  eradication  area  may  conveniently  be  divided  into 
four  classes: 


In  Class  I most  of  the  land  is  either  cultivated 
or  occupied  by  well-kept  pastures  or  woodlots.  The  area 
includes  nest  of  Ohio,  Indiana,  Iowa,  southern  Michigan  and 
parts  of  Wisconsin,  Minnesota,  South  Dakota,  and  Nebraska. 

In  these  States  intensive  faming  methods  arc  practised. 

Many  barberry  bushes  have  been  planted  and  many  have  escaped 
cultivation.  Survey  involves  continued  contact  with  proper- 
ty owners  and  a largo  portion  of  the  time  is  spent  in  finding 
~nd  killing  barberries  in  orchards,  gardens  and  woodlots  in 
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the  immediate  vicinity  of  farm  buildings.  An  extreme 
example  is  Montgomery  County  in  Ohio  -where  one  or  more 
barberry  bushes  were  found  on  practically  every  square 
mile  of  territory  in  the  county.  Most  of  these  were 
bushes  that  had  grown  from  seeds  scattered  by  birds  and 
other  agencies. 

In  Class  II  most  of  the  area  is  made  up  of  rough 
woodland,  creeks,  rivers  and  pastures.  It  includes  large 
areas  in  Wisconsin,  parts  of  Ohio,  Michigan,  Illinois, 
Iowa,  and  Minnesota.  In  Wisconsin  and  certain  ports 
of  the  other  States  named  tho  most  extensive  problem 
is  that  of  conducting  eradication  activities  in  large 
areas  of  escaped  bushes.  This  requires  a careful  sur- 
vey or  inspection  of  timbered  land,  creek  bottoms  and 
pastures.  In  addition,  there  are  numerous  more  or  less 
extensive  areas  of  escaped  bushes  in  Indiana  and  eastern 
Nebraska . 

In  Class  III  most  of  the  area  is  open  plains 
and  prairies  with  relatively  little  native  or  planted 
shrubbery.  Most  of  North  Dakota,  South  Dakota,  eastern 
Montana,  western  Nebraska,  eastern  Colorado,  eastern 
Wyoming,  western  Minnesota  and  southern  Illinois,  is 
included  in  this  class.  In  tho  Dakotas  there  is  a very 
distinct  type  of  territory  to  be  covered.  Natural 
vegetation  is  less  plentiful  then  in  States  farther 
cast.  Fewer  barberries  were  planted  and  climatic  con- 
ditions arc  such  that  they  have  not  increased  rapidly 
in  number.  The  problem  hero  is  to  carefully  search 
city  and  rural  properties  that  have  been  planted  with 
shrubbery  and  where  barberry  bushes  arc  found  to  in- 
tensively scout  the  adjacent  woodlots,  river  banks  and 
stream  beds  for  possible  escapes.  A single  barberry 
bush  in  this  area  where  hard  spring-wheat  is  tho  major 
cash  crop  may  cause  an  enormous  amount  of  damage  in  a 
single  season,  providing  weather  conditions  favor  the 
development  of  rust. 

Most  of  the  area  in  Class  IY  is  made  up  of 
hillsides  and  mountain- sides  that  are  either  heavily 
timbered  or  covered  with  dense  brush.  This  typo  in- 
eludes  the  western  part  of  Colorado,  Montana  and 
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Wyoming,  and  some  territory  adjacent  to  the  Mississippi 
and  other  large  rivers.  The  amount  of  territory  in  this 
division  is  not  so  extensive  as  that  in  each  of  the  other 
three.  However,  in  order  to  successfully  complete  the 
eradication  program,  prevent  roinfestation  of  areas  now 
free  from  bushes  and  provide  local  insurance  from  stem 
rust  epidemics,  it  is  believed  important  to  continue  eradi- 
cation efforts  in  these  areas. 


PROPOSED  PLANS  EQR  CONTINUING  BARBERRY  ERADICATION 


In  proposing  tentative  plans  for  procedure  for  the 
coming  field  season  consideration  has  been  given  to  the 
probable  Federal  and  State  appropriations  for  this  work. 

The  allotment  of  funds  to  field  offices  has  been  carefully 
studied  in  an  attempt  to  balance  the  amount  of  informational 
and  survey  work  authorized  in  the  different  States  with  the 
urgency  of  needs.  Some  revision  of  field  methods  is  planned 
so  as  to  most  effectively  utilize  the  limited  funds  avail- 
able. Administrative  and  routine  expenditures  will  be  re- 
duced to  a minimum  both  in  the  Washington  office  and  in  the 
field. 


A general  policy  for  procedure  throughout  the  area 
based  upon  the  different  classes  of  territory  described 
above  involves: 

(1)  The  use  of  local  labor  for  survey  work  in 
areas  of  escaped  bushes  or  in  territory  where  extensive 
pastures  or  timber  lands  must  bo  carefully  inspected. 

(2)  The  employment  of  fewer  and  bettor  qualified 
men  during  longer  periods  of  time  for  continuing  the  in- 
format ional  and  contact  work. 

(3)  Collecting  of  detailed  information  regarding 
occurrence  and  distribution  of  stem  rust  in  the  more  in- 
portant  small  grain  districts  as  an  aid  to  determining 
where  available  funds  may  be  most  effectively  utilized. 

(4)  The  development  of  more  voluntary  activity 

on  the  part  of  property  owners  and  children  in  the  eradica- 
tion of  known  bushes. 
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For  territory  included  in  Class  I which  is  typical 
of  large  areas  in  Ohio,  the  following  procedure,  subject  to 
local  variations,  will  serve  as  a guide  in  developing  a 
satisfactory  program. 

One  man  with  experience  and  training  will  be  ©nployed 
to  organize  the  barberry  program  in  a limited  area  comprising 
one  or  two  counties  or  parts  of  counties  depending  upon  local 
conditions.  His  efforts  will  be  concentrated  in  an  attempt  to 
induce  local  adults  and  children  to  look  for  and  report  bar- 
berry bushes.  If  an  extensive  eradication  program  develops, 
local  labor  will  be  employed  to  assist  property  owners  in 
eradication.  7/here  the  regular  farm-to-farm  survey  is  con- 
tinued, the  trained  man  can  make  the  contacts  in  the  com- 
munity and  employ  local  le.bor  to  promptly  complete  the  in- 
tensive survey  and  eradication  work.  The  responsibilities 
of  the  men  placed  in  charge  of  local  activity  will  include 
a knowledge  of  the  rust  situation  in  his  District.  This  may 
be  obtained  through  porsond observations  and  through  data 
furnished  him  by  members  of  the  Future  Farmers  of  America 
or  similar  organizations  whose  cooperation  has  previously 
been  arranged . 

Class  if  territory  requires  the  maintenance  of  an 
effective  end  economical  eradication  organiza,tion.  In 
States  such  as  Wisconsin,  numerous  areas  of  common  barberry 
one  located  where  the  eradication  problem  is  too  extensive 
to  be  handled  by  individuals  in  the  community.  Under  such 
conditions  it  is  proposed  to  employ  local  eradication  crews 
which  will  be  supervised  by  a trained  agent  capable  of  making 
the  necessary  contacts  and  conducting  other  phases  pertaining 
to  the  informational  side  of  the  work.  Eradication  of  largo 
areas  of  escaped  bushes  docs  not  progress  rapidly  and  terri- 
tory to  be' given  immediate  attention  will  be  selected  on  the 
basis  of  the  proximity  of  bushes  to  grain  fields,  past  history 
of  stem  rust  in  the  community,  and  the  probability  of  future 
spread  of  barberry  bushes  from  seed.  In  those  areas  requiring 
prolonged  intensive  work  the  value  of  informational  activities 
will  not  be  overlooked.  Bushes  will  reappear  in  the  future 
and  a well-informed  public  will  greatly  assist  in  retarding 
the  rapid  spread  which  has  heretofore  occurred. 
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Territory  in  North  Dakota  is  more  or  less  represen- 
tative of  that  included  in  Class  III.  The  problem  of  eradi- 
cation becomes  quite  distinct  from  those  discussed  above. 
Although  locations  of  barberry  bushes  are  few  and  widely 
scattered,  those  remaining  are  important  from  the  economic 
point  of  view  and  should  be  eradicated  as  promptly  as  possible. 
A practical  program  for  locating  these  bushes  undoubtedly 
will  require  a highly  . effective  informational  organization. 
Intensive  scouting  which  was  necessary  in  the  early  part  of 
the  campaign  is  too  expensive  a method  for  locating  the  re- 
maining bushes.  In  North  Dakota  and  States  containing 
similar  type  of  territory,  the  combination  of  a.  carefully 
organized  informational  program  and  an  intensive  rust  survey 
should  indicate  the  possible  sources  of  rust  infection  and 
provide  a sound  basis  on  which  to  proceed  with  future  control 
efforts.  It  is  believed  one  man  skilled  in  extension  methods 
and  with  previous  experience  in  barberry  eradication  could 
develop  a program  in  an  area  comprising  not  more  than  two 
counties  which  would  load  to  the  location  of  a large  percen- 
tage of  the  remaining  bushes.  Nor  this  reason  specific 
attention  is  being  given  to  the  selection  of  temporary  agents 
who  will  continue  the  field  work  in  this  class  of  territory. 

It  is  intended  that  these  men  should  bo  employed  for  a period 
of  eight  or  nine  months  each  season  and  during  this  time  con- 
fine their  efforts  to  restricted  areas.  By  taking  advantage 
of  informational  opportunities  and  encouraging  grain  growers 
tc  report  either  badly  rusted  grain  fields  or  known  locations 
of  barberry  bushes  the  agent  in  charge  of  local  activity  should 
be  able  to  locate  many  of  the  remaining  bushes  by  the  close 
of  the  field  season.  In  Class  III  territory  the  future  eradi- 
cation problems  will  not  prove  difficult.  There  areas  of  es- 
caped bushes  arc  located  it  is  believed  that  eradication  - 
activities  can  bo  handled  with  local  assistance  as  suggested 
for  Classes  I end  II. 

Class  IV  territory,  although  quite  different  with 
respect  to  location,  natural  vegetation,  and  relation  to  the 
general  rust  situation,  hardly  requires  a separate  discussion. 
Where  extensive  areas  of  bushes  are  found  it  is  probable  the 
situation  con  most  economically  be  coned  for  with  local  labor 
as  suggested  in  Classes  I and  II.  Escaped  barberry  bushes 
in  dense  undergrowth,  along  rivers  and  adja.cont  to  mountains 
present  a difficult  .problem.  If  suitable  local  assistance 
can  bo  obtained  for  conducting  this  type  of  survey,  the  cost 
will  be  groatly  reduced. 

The  following  forms  qnd  naps  provide  a detailed 
statistical  record  of  the.  progress  made  in  barberry  eradica- 
tion since  the  beginning  of  the  campaign  in  1918. 
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Table  13.  Data  showing,  by  States,  the  number  of  original  bushes,  sprouting  bushes,  and  see 
lings  dug  and  treated,  and  the  total  number  destroyed  by  both  methods,  from 
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